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Current focus: LISA and LISA Pathfinder  



Status of LISA — wonderful!   

Selected as the L3 mission with 2034 launch date
 
Entering Phase A any minute now

NASA planning to form a Project Office late 2018/early 2019

Established a NASA LISA Study Team

Launched a new LISA Preparatory Science call for proposals

Relaunch of LISA Consortium

= Go LISA!+

knock on wood



Help coordinate Decadal White Papers

Think-tanks/workshops with astronomers

Work with PCOS Multi-Messenger Science Analysis Group and the NASA LISA Study Team 

Deploy GWSIG members to give LISA talks/colloquia in US

Reach out to NASA missions and large surveys 

GWSIG is using this momentum to help build the field

Gather feedback on Decadal timing and potential delay



LISA+LUVOIR = AWESOME 
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Example from AAS

mailto:k.holley@vanderbilt.edu


— accurate black hole mass measurements up to z~8 for 105<107 M⦿ 

— connecting SMBH birth/growth during the dark ages 

— the type of galaxy for SMBH hosts 

— BH occupation fraction up to z~8 and for Mgal=small 

— find evidence of binary black holes (enlist time-domain?) 

— look for recoiling AGN (can get 3-d space velocity) — maps to SMBH spin and mass ratio before SMBH 
merger 

— measure galaxy merger rate to constrain SMBH merger dynamics (esp. @ low mass end) 

— hypervelocity stars from 3-body scattering out to Coma? 

— pulsar planets, nearby highly eccentric and/or hot Jupiter planets  (regardless of inclination) 

— nuclear structure to connect EMRIs to tidal disruption events, and to constrain core scouring  

— observations of compact binaries to better understand common envelope phase 

— BAO in the dark ages, but need map from BBH to galaxies… 

 LUVOIR can 
help maximize 
LISA science, 
even without 

electromagnetic 
counterparts!

Example from AAS



Wow! How can I get involved? 

Start now! LISA work sessions from 5-11pm at this meeting!

Start now! Stop by the PCOS booth and talk with us!

Start soon! July 8th work session before LISA Symposium in Chicago! 

Start now! Sign up for the GWSIG!



Thanks!



NASA LISA Study Team 

Science Team
independent scientists

Jillian Bellovary CUNY, Queensborough
Pete Bender University of Colorado
Emanuele Berti University of Mississippi
Warren Brown Harvard-Smithsonian Center for Astrophysics
Robert Caldwell Dartmouth College
Neil Cornish Montana State University
Mike Eracleous Penn State University
Craig Hogan Fermilab
Kelly Holley-Bockelmann Vanderbilt
Brittany Kamai CalTech
Joey Key-Shapiro University of Washington, Bothel
Shane Larson Northwestern 
Sean McWilliams West Virginia Unversity
Guido Mueller University of Florida
Priya Natarajan Yale
David Shoemaker MIT
Deirdre Shoemaker Georgia Tech
Tuck Stebbins University of Colorado



NASA LISA Study Team 

Core Team
folks paid by NASA

John Baker NASA Goddard Space Flight Center

Jordan Camp NASA Goddard Space Flight Center

John Conklin University of Florida

Curt Cutler NASA Jet Propulsion Laboratory

Ryan DeRosa NASA Goddard Space Flight Center

William Klipstein NASA Jet Propulsion Laboratory

Tyson Littenberg NASA Marshall Space Flight Center

Jeff Livas NASA Goddard Space Flight Center

Kirk McKenzie NASA Jet Propulsion Laboratory

Michele Vallisneri NASA Jet Propulsion Laboratory

John Ziemer NASA Jet Propulsion Laboratory



NASA LISA Study Team 

Ex-Officio and Observers
people with power

Ira Thorpe NASA Goddard Space Flight 
Center

Ann Hornschemeier NASA Goddard Space Flight 
Center

Rita Sambruna NASA Headquarters

Terri Brandt NASA PCOS Program Office

Paul McNamara 
(ESA Observer)

European Space Technology 
Centre

Martin Hewitson 
(ESA/ Consortium 
Observer)

Albert Einstein Institut/ 
Leibniz Universitat Hannover



Reason for Existing

The US 2020 Decadal Survey

‘Advoreach’ (advocacy+ outreach)

Placing well in the 2020 US Astronomy Decadal Survey will protect 
LISA from budget cuts, cost overruns, the winds of change…

To get the most science out of LISA, we need to build capacity in the 
new field of gravitational wave astronomy. This requires a huge, formal, 
and persistent effort to train scientists at all levels, from senior faculty 
to undergraduates.



Introduction to Decadal reports

NASA, the National 
Science Foundation, and 
the Department of 
Energy commission the 
National Academy of 
Science to recommend 
the priorities in 
astrophysics for the next 
decade — the federal 
agencies follow these 
recommendations closely.

The National Academy of Science solicits community input at 
conferences, through town halls, and via white papers. 



A word about the 2010 white papers
356 submitted. 9 LISA (70 pages)

Most impactful were from general science community



https://drive.google.com/drive/folders/1SFBZS072OJZgQtW0Z5gsAuR7XJxkHoC2?usp=sharing

The 2010 LISA white papers



Tone: persuasive

Length: shorter

Depth: not really



LISA was #2 priority in the 2010 Decadal, major priority in mid-decadal

LISA science is strong, but 
the technology is unproven = Go LISA!+



Multi-pronged Strategy for the 2020 Decadal

Base a series of LISA mission papers that tightly couple to the LISA science case  

…and curate a new set of science-based white papers with 
strong LISA content, written by community astronomers 



LISA White Papers:  written and edited in teams — assume 5 page limit

can recruit beyond NLST/SST



Community papers: Science questions that will advance in the 2020’s (with help from LISA)  



Authorship: want to invite participation from full LISA Consortium  — how to manage? 

Staying true to the LISA Science Case 

Curating white papers from traditional astronomers — coordination, duplication? 

How to best market to astronomers, not compete? 

Issues to think about — an incomplete list



Host Decadal Town Hall meetings all across the US

Think-tanks/workshops with astronomers

Astro2020 Decadal Preparation, beyond WPs 

Coordinate with NASA Physics of the Cosmos Multi-Messenger Science Analysis Group 

Short primer on LISA Sensitivity —> post on arXiv.  

Add links to observer tools (reincarnate observer tools) 

‘Science vignettes’ featuring  how GWs can help address a problem

Deploy LISA Consortium to give LISA talks/colloquia in US

Coordinate with missions and large surveys 

and create repository for talk materials 



D O  Y O U  L I K E  S U P E R M A S S I V E  B L A C K  H O L E S ?

L I S A  W I L L  D E T E C T  
S U P E R M A S S I V E  B L A C K  H O L E S  

M E R G I N G  O U T  T O  Z ~ 2 0 .

T H E  U N I V E R S E  TA L K S .  L I S A  W I L L  L I S T E N



Host Decadal Town Hall meetings all across the US

Think-tanks/workshops with astronomers

Astro2020 Decadal Preparation, beyond WPs 

Coordinate with NASA Physics of the Cosmos Multi-Messenger Science Analysis Group 

Short primer on LISA sensitivity —> post on arXiv.  

Add links to observer tools (reincarnate observer tools) 

‘Science vignettes’ featuring  how GWs can help address a problem

Deploy LISA Consortium to give LISA talks/colloquia in US

Coordinate with missions and large surveys 

and create repository for talk materials 



Materials that will facilitate buy-in of Astro community 



Upcoming in-person work sessions:

April APS meeting (4/14–4/18): drop in writing session 7-9pm each evening

Before LISA Symposium (July 8): day-long workathon

Late August (maybe at STScI?): NLST Face to Face (+ writing)



Dear LISA SST: We’re in this 
together. We need writers, speakers, 
artists, excited people, nitpickers, and 
hard workers to share the load!

Thanks!


